Protective effects of edaravone, a free radical scavenger, on lipopolysaccharide-induced acute kidney injury in a rat model of sepsis.
Acute kidney injury (AKI) is a frequent complication of sepsis. The present work examined the therapeutic potential of edaravone (EDA), a free radical scavenger, for inhibiting sepsis-induced renal injury. Saline and lipopolysaccharide (LPS) were injected intraperitoneally at a dose of 10 mg/kg of body weight. EDA, 3-methyl-1-phenyl-pyrazolin-5-one, was administrated intravenously at a dose of 3 mg/kg of body weight to male Wistar rats. Wistar rats were divided into four groups: treatment with LPS alone, treatment with LPS followed by EDA administration, treatment with saline followed by EDA administration, and untreated controls. Administration of LPS caused a significant increase in BUN and serum creatinine levels with concurrent pathological alterations in kidney tissues. EDA treatment relieved all these changes. Moreover, EDA reduced LPS-induced elevation of serum TNF-α and IL-6 in rats. Furthermore, EDA could prevent mitochondrial membrane potential loss induced by LPS and reverse the changes in mitochondrial antioxidant (such as T-AOC, SOD, CAT, and GSH) and mitochondrial MDA levels. TUNEL staining of the kidney sections and immunoblot analysis on renal cortical lysates showed that EDA treatment resulted in reduced number of apoptotic cells, which occurred concomitantly with decreased levels of cytochrome c and cleaved caspase 3. Following LPS treatment of rat renal tubular cells, mitochondrial fragmentation was observed prior to apoptosis, which was inhibited by EDA. EDA prevents LPS-induced AKI not only by reducing the production of inflammatory cytokines, but also by attenuating oxidative damage in renal mitochondria, mitochondrial fragmentation, and apoptosis of renal cells.